SCREENING OF AGRICULTURAL AND LAWN CARE PESTICIDES FOR DEVELOPMENTAL TOXICITY USING THE MOUSE EMBRYO ASSAY

Objective:  The objective of this study was to use the mouse preimplantation embryo assay for screening commonly used agricultural and lawn care chemicals as single agents or as mixtures for their effects on embryo development.  The findings of our study may assist with determining risk of residential and occupational pesticide exposures during a time period that corresponds to the first trimester of human pregnancy.  

Methods:  Groups of 20 to 25 single-celled (pronuclear) embryos from CD-1 mice were incubated 114h at 37 (C, 5% CO2 in control and pesticide treatments in culture medium droplets.  Agrochemicals (6 herbicides, 3 insecticides; 2 fungicides, 1 dessicant and 1 fertilizer) were tested as single agents or as pesticide/fertilizer mixtures at 1x reference dose (RfD) concentrations.  Pesticide/fertilizer mixtures simulated exposures that might be encountered by drinking contaminated water, mixing/applying agrochemicals or by inhaling drift.  Treatments were assayed in triplicate and compared with results of negative (ethanol or culture medium) and positive (o,p’-DDT) injury controls.  Analyses of the primary outcome measures (percentage developing to blastocyst, mean cell number per embryo and percent apoptosis) were based upon analysis of variance for mixed linear models.

Results:  In comparison to control treatments, embryos incubated 114 h in vitro with single agrochemicals at 1x RfD resulted in significant reductions (p < 0.05) in development to blastocyst and significant increases in percent cell death for 2/13 and 5/13 treatments, respectively.  Treatment effects on mean cell number per embryo were significant for 2/13 single agrochemicals.  Results for mixture experiments at 1x RfD suggested minimal additive or synergistic effects of pesticide and fertilizers combinations on developmental endpoints.  

Conclusion:  The data suggest a reduction in percent development to blastocyst and mean cell number and an increase in percent apoptosis for embryos incubated with agrochemicals at dosages below which chronic health effects are thought not to occur.
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